
US 20030126296A1 

(12) Patent Application Publication (10) Pub. N0.: US 2003/0126296 A1 
(19) United States 

Aviles 

(54) SYSTEM AND METHOD FOR DISPARATE 
PHYSICAL INTERFACE CONVERSION 

(43) Pub. Date: Jul. 3, 2003 

(57) ABSTRACT 

_ . . . A system and method provides for the conversion of dis 
(75) Inventor‘ Joaqum Avlles’ Ausnn’ TX (Us) parate physical interfaces. The system and method includes 

Cones Ondence Address one or more serial interfaces that interface With devices 
BAKEIk BOTTS LLP' having disparate serial interfaces. One or more physical 
PATENT DEPARTMENT modules, associated With the serial interfaces, interface With 

one or more components having disparate physical inter 
ITE 1500 faces but that do not support serial interfaces. The physical 

’ modules are able to interface With a variety of different 

73 AS - I T- - P - t T h l - I _ components having different physical interfaces. A conver 
( ) slgnee lppmg 0m ec n0 ogles’ nc sion module associated With the physical modules and the 

(21) APPL No. 10/036 584 serial interfaces serialiZes or deserialiZes the data transmit 
’ ted betWeen the physical modules and the serial interfaces. 

(22) Filed; Dec_ 31, 2001 A plurality of queues order the data transmissions betWeen 
the components and the serial interfaces to prevent data 

Publication Classi?cation bottlenecks. A backplane may be utilized as the facility for 
high speed communication alloWing the components having 

(51) Int. Cl.7 ................................................... .. G06F 15/16 disparate physical interfaces to interface With each other and 
(52) the backplane. 

‘0 \ r ----------------------- " _ 1| 

I QUEUES 12 | 
l — l 

t —> 2B ‘1 l 
l 

i F i I8 i I PHYSICAL All ‘ 22 SERIAL 1 
COMPONENT L! MODULE ._ INTERFACES II SERIAL 

160 L 20C 1 ‘ ,- I INTERFACE 
I — ——° ‘ A 240 DEVlCE 

1 I5 : 
I 21d 3 I 
| —— g A 7 24b ‘ >1 

ll 2 l 380 
O 

l —> 21e ' 5 l 
l __ D‘ ‘ 2A9 S | l 

l g . 38b 
| g o | 

I PHYSICAL i Q L 7 24d ‘ ] 
COMPONENT l! V MODULE ‘_ '-' I 386 

16b l l 

l l BACKPLANE 
l 

: 1h l 15 — l 

l I I 

: l 
l 

' LOCAL 0 MANAGEMENT CONTROL <-—’—r>‘ 
BUS MODULE MODULE : 

l / l 
i 34 26 28 l 

l 

‘, CONFIGURATION : 
I BUS 32 l 
I s_ _ _ _ _ _ _ _ _ _ _ - J 
L _ _ _ _ _ ______ ___._ 

HOST 
PROCESSOR \33 



Patent Application Publication Jul. 3, 2003 US 2003/0126296 A1 

1 

MODULE 
L2 

FIG. 
7 INTERFACE COMPONENT ‘ 

16o 

COMPONENT ‘ 

16b/ 
SERIAL 

INTERFACE 
DEVICE 

E m 

00 LCFE 

MRI oo 00 P _ 

ErEPEWE _,J 3 Wm. 1| 5WD _\ _\ _\ .M 
V V '7 

E. l l I l l l I l l l l I l I l l l l l l l l l l l l l l l l l Ill I l I l I l ll]. 

_ IE5 E E E _ 
_ MM 0 b d _ 

_ RF 4 4 4 4 _ _ Emu 2 2 2 2 _ 

_ STI E‘ _ N r V 8 

_ .1 .LE _ 

_ n E E mm? _ 

E 5302 zoEmmmSzoo l M W E 
_ OM _ 

_ E E r a C 2_ 3 

3 .5 

_ E, _ 

_ j _ \ 

_ N _ 

_ T O 

_ E E E k E E E N n _ Mu“ 

_S Err. _ S 

W O b C d 8 :l 0.. h WM MS g5 

__L|_ 1 1‘ 1| ‘ll 1‘ 4|- ?ll 4|. D UUllOE 
_ 2 2 2 2 2 2 7__ 2 G GB _ C 

_ AM N _ w“. 

_ M /6 O _ 

_ 2 C _ 

_ V _ 

_ IL L l _ 

AME AE 
_ mm 0 mm b L _ 

_ SD 0 SD 0 l AS _ 
Y 2 2 CU 

L A. 

_ P P 5 _ 

_ E _ 

L 

COMPONENT 



US 2003/0126296 A1 

SYSTEM AND METHOD FOR DISPARATE 
PHYSICAL INTERFACE CONVERSION 

TECHNICAL FIELD OF THE INVENTION 

[0001] This invention relates generally to computer net 
works, and more speci?cally relates to a system and method 
for disparate physical interface conversion. 

BACKGROUND OF THE INVENTION 

[0002] The Internet and computer netWorks have groWn in 
popularity and use largely because of the increasing data 
transmission rates alloWing for more information to be 
communicated at faster transfer rates. The increasing data 
transfer rates of the Internet and computer netWorks has lead 
to an explosion of groWth in data traffic for business and 
personal usage. An industry has developed to provide com 
puter netWorks and access to the Internet for businesses and 
homes. The businesses Within this industry have invested 
heavily in infrastructure With the general goal of improving 
data transfer rates for customer end points. Thus, the Internet 
and computer area netWorks have evolved from loW speed 
analog modem Internet connections provided through dial 
up service across the plain old telephone system (POTS) into 
broadband access provided by cable modems, DSL, and 
ADSL as Well as Packet-over-SONET (POS) Internet traffic 
and Gigabit Ethernet, 10 Gigabit Ethernet, and Asynchro 
nous Transfer Mode (ATM) applications that are capable of 
transferring data at substantially higher rates. 

[0003] As demand for computer networks and Internet 
based services through these applications has increased, 
demand for capacity to transfer data at higher rates has also 
increased. Demand for higher data transfer rates has resulted 
in the development of neW transmission technologies that 
transfer data at higher and higher rates. But the neW trans 
mission technologies often require neW physical interfaces 
that support the higher data transfer rates of the neW trans 
mission technologies such as POS-PHY Level 3 (PL3), 
POS-PHY Level 4(PL4), and System Physical Interface 
(SPI). 
[0004] NetWork interfaces as Well as netWorking compo 
nents such as netWork processors and framers generally 
support these neW physical interfaces but do not typically 
support serial interfaces. This lack of serial interface support 
poses a problem When the netWork interfaces and netWork 
components must interact With other netWork components 
that only support serial interfaces. The lack of support for 
serial interfaces becomes particularly burdensome When a 
computer netWork uses a backplane design as the facility for 
high speed communication betWeen the netWork compo 
nents Where the backplane provides a high speed serial 
interface. Since in a backplane design the netWork compo 
nents use the backplane for communications, the physical 
interfaces of the netWork components must be converted to 
a serial interface so that the netWork components may 
communicate With the backplane and With each other 
through the backplane. 

[0005] The use of the backplane as the facility for com 
munication and to convert the disparate physical interfaces, 
such as parallel interfaces, of the netWork components into 
serial interfaces has resulted in multi-layer backplanes that 
perform numerous functions including converting to and 
from serial interfaces. A multi-layer backplane that provides 
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high speed communication and that converts to and from 
serial interfaces typically has betWeen tWenty-eight and 
thirty layers. These multi-layer backplanes are generally 
complex and expensive to manufacture due to the numerous 
layers. In addition, multi-layer backplanes generally have a 
greater opportunity for failure due to the more complex 
design of the multiple layers and the interaction of the layers 
and because the greater number of layers and the connec 
tions betWeen the layers creates more potential for an error 
to occur. Also, if the interface conversion functionality of the 
multi-layer backplane experiences a failure or error, the 
entire multi-layer backplane may have to be replaced 
thereby increasing repair costs and increasing the time that 
the netWork is doWn for repair. 

[0006] When a computer netWork uses a backplane design 
as the facility for high speed communication, netWork 
redundancy is important so that if a connection Within the 
netWork is lost, the connection may be quickly reestablished 
using a redundant line or port. But in multi-layer backplane 
designs Where the backplane converts data transmission to 
and from the serial interfaces, line and port redundancy is 
difficult to inexpensively establish since the conversion of 
the interfaces occurs Within the backplane. It may be difficult 
to reroute data transmissions Within the backplane When a 
connection is lost. The difficulty in reestablishing the con 
nection results from a typically in?exible multi-layer back 
plane design. In addition, redundancy may also be created 
by having both a Working and protection line Where the 
protection carries the data transmission When the Working 
line experiences a failure. But using tWo lines for redun 
dancy is costly and uses space on the backplane that may be 
better utiliZed or needed for actual data communications and 
not reserved for redundancy purposes. 

SUMMARY OF THE INVENTION 

[0007] Therefore a need has arisen for a system and 
method that converts disparate physical interfaces utiliZing 
a less complex and less expensive multi-layer backplane 
design that increases fault tolerance. 

[0008] A further need has arisen for a system and method 
that converts disparate physical interfaces While providing 
increased redundancy protection. 

[0009] In accordance With the present invention, a system 
and method is provided that substantially eliminates or 
reduces disadvantages and problems associated With previ 
ously developed systems and methods for converting dis 
parate physical interfaces. In a backplane design Where the 
backplane is the facility for high speed communication 
betWeen components, an interface module provides for the 
conversion of disparate physical interfaces betWeen the 
components and the backplane thereby resulting in a 
decrease in the complexity and cost of a multi-layer back 
plane and an increase in redundancy protection. 

[0010] In accordance With one aspect of the present inven 
tion, the interface module includes one or more serial 
interfaces. One or more physical modules interface With one 
or more components having disparate physical interfaces but 
not having serial interfaces. A conversion module associated 
With the physical modules and the serial interfaces converts 
the data transmitted betWeen the physical modules and the 
serial interfaces. A plurality of queues orders the data 
transmissions betWeen the components and the serial inter 
faces. 
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[0011] More speci?cally, the interface module converts 
betWeen disparate parallel interfaces and disparate serial 
interfaces for devices in a computer system or in a computer 
network. The physical modules interface With components 
that have disparate types of parallel interfaces While the 
conversion module and serial interfaces interface With 
devices having disparate types of serial interfaces. If data is 
transmitting from the component to the serial interface, then 
the data must be converted from the parallel data format of 
the component to a serial data format so that the data may 
be received and understood by the serial interface. The 
physical module interfaces With the component having the 
parallel interface and transmits the data to a ?rst in, ?rst out 
(FIFO) queue. The data may be temporarily stored in the 
queue until the conversion module is able to receive the data 
and convert the data. The conversion module serialiZes the 
data so that the data may interface With the serial interface. 
In addition, the conversion module also performs framing on 
the serial interfaces to alloW for the conversion module and 
the serial interfaces to interface With devices having dispar 
ate serial interfaces The serial interfaces may then commu 
nicate the data to the devices having serial interfaces such as 
the backplane via the serial interfaces. If the data is traveling 
from the serial interfaces to the component interfaced With 
the physical module, the conversion module deserialiZes or 
paralleliZes the data so that the physical module may com 
municate the data to the physical interface of the component. 
The conversion module deserialiZes or paralleliZes the data 
and the data enters into the FIFO queues to be released to the 
physical module for the physical module to communicate to 
the component When the component is ready to receive the 
data. 

[0012] In one embodiment, a backplane facilitates high 
speed communication and the serial interfaces connects to 
the backplane. The backplane alloWs tWo or more of the 
components having disparate physical interfaces to commu 
nicate With the backplane as Well as communicate With each 
other using the backplane. A management module controls 
the operation of the queues and also determines the route of 
the data transmitted betWeen the components and the back 
plane. For instance, if a ?rst component interfaced to a ?rst 
physical module needs to communicate With a second com 
ponent interfaced With a second physical module, the man 
agement module directs the data from the ?rst component 
through the ?rst physical module, the queues, and the 
conversion module to the backplane and then back through 
the conversion module, the queues, and the second physical 
module to the second component. 

[0013] The present invention provides a number of impor 
tant technical advantages. One important technical advan 
tage is a decrease in the complexity, cost, and number of 
layers of a multi-layer backplane used as the facility for 
high-speed communication in a computer system or a com 
puter netWork. The interface module alloWs the backplane to 
be reduced to sixteen layers compared to typical multi-layer 
backplanes having tWenty-eight to thirty layers. The 
decrease in the number of layers alloWs for the cost of the 
backplane to decrease since less layers are required to be 
manufactured. The decrease in the number of layers also 
results in a less complex backplane that is less likely to 
experience a failure since there are less layers for a failure 
to occur. In addition, if the interface module experiences an 
error or failure, only the interface module and not the entire 
backplane needs to be replaced. Replacing only the interface 
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module results in cheaper repair costs and less doWntime for 
the computer system or computer netWork. Thus, the cost 
saving in using the interface module and the multi-layer 
backplane having feWer layers may be passed on to the users 
so that the cost of the computer system or computer netWork 
decreases While the reliability and fault tolerance increases. 

[0014] Another important technical advantage of the 
present invention is that the interface module increases the 
redundancy protection of the computer system or computer 
netWork. The serial interfaces Within the interface module 
alloW for the interface module to interface With the back 
plane as Well as other devices having disparate serial inter 
faces. If one of the interface module serial interfaces expe 
riences a failure, the management module may reroute the 
data transmission to a different serial interface Within the 
interface module so that data transmission is not lost. The 
ability to reroute data transmissions betWeen different serial 
interfaces increases the redundancy of the backplane and the 
system and netWork by alloWing the backplane to more 
ef?ciently utiliZe its serial interfaces for actual communica 
tions Without unnecessarily reserving serial interfaces on the 
backplane for redundancy purposes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] A more complete understanding of the present 
invention and advantages thereof may be acquired by refer 
ring to the folloWing description taken in conjunction With 
the accompanying draWings, in Which like reference num 
bers indicate like features, and Wherein: 

[0016] FIG. 1 depicts a block diagram of a computer 
netWork utiliZing the interface module; and 

[0017] FIG. 2 depicts a block diagram of a computer 
netWork illustrating the interface module in greater detail. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] Preferred embodiments of the present invention are 
illustrated in the ?gures, like numerals being used to refer to 
like and corresponding parts of the various draWings. 

[0019] Under previous systems and methods for the con 
version of disparate physical interfaces When a backplane is 
utiliZed as the facility for high speed communication 
betWeen netWork components, a complex and expensive 
multi-layer backplane is required to convert the different 
physical interfaces so that the netWork components may 
communicate With each other. To reduce the complexity and 
expense of the multi-layer backplane, the present invention 
employs an interface module that converts the disparate 
physical interfaces of the various netWork components. The 
interface module alloWs for a multi-layer backplane having 
a reduced number of layers that is both less complex and less 
expensive and alloWs for greater redundancy protection than 
the typical multi-layer backplane. 

[0020] Referring noW to FIG. 1, a block diagram depicts 
an example computer netWork 10 utiliZing interface module 
12. Computer netWork 10 includes interface module 12, 
backplane 14, and tWo components 16a and 16b. In alternate 
embodiments, computer netWork 10 may include more or 
less than tWo components 16. 

[0021] Backplane 14 is a printed electronic circuit board 
With connectors Wired together by a set of bussed lines into 
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Which additional devices may be plugged in. Backplane 14 
is a multi-layer backplane having sixteen layers but in 
alternate embodiments backplane 14 may have more or less 
than siXteen layers. Backplane 14 provides a high speed 
serial interface as the physical interface but does not support 
any other types of physical interfaces. 

[0022] Components 16 are computer netWork components 
that have a variety of different physical interfaces such as 
POS-PHY Level 3, (“PL3”), POS-PHY Level 4 (“PL4”), 
System Physical Interface (“SPI), XMII, or any other appro 
priate physical interface. Components 16 support various 
parallel interfaces but do not support high-speed serial 
interfaces. Components 16 may be a netWork processor such 
as those manufactured by AGERE, INTEL, or 
MOTOROLA, custom feature cards that provide speci?c 
features particular to the users of computer netWork 10, 
netWork interfaces for such transmission technologies as 
Gigabit Ethernet, 10-Gigabit Ethernet, Asynchronous Trans 
fer Mode (“ATM”), POS (“Packet-over-SONET”), or any 
other appropriate transmission technologies, application 
speci?c integrated circuits (“ASIC”), ?eld programmable 
gate arrays (“FPGA”), microprocessors, digital signal pro 
cessors (“DSP”), or any other appropriate netWork compo 
nents. 

[0023] Components 16 utiliZe backplane 14 as the facility 
for high-speed communications betWeen components 16 and 
backplane 14, betWeen tWo different components 16, or 
betWeen one component 16 and any other appropriate device 
having a serial interface such as serial interface device 18. 
Therefore if component 16a needs to communicate With 
component 16b, the data transmission needs to travel from 
component 16a to backplane 14 and back to component 16b. 
But components 16 support a variety of different parallel 
physical interfaces but do not support serial interfaces While 
backplane 14 supports high speed serial interfaces but does 
not support any other types of physical interfaces. Therefore 
in order for components 16 to be able to use backplane 14 
as the facility for high-speed communication, the data com 
munications betWeen components 16 and backplane 14 must 
be converted from parallel to serial or from serial to parallel 
depending on Which direction data communications are 
?oWing. For eXample, if component 16a needs to commu 
nicate With component 16b, the data communication leaves 
component 16a from a parallel interface. In order for back 
plane 14 to receive and understand the data communication, 
the data communication needs to be converted so that 
backplane 14 can receive the data communication at its 
serial interface. Backplane 14 then needs to send the data 
communication to component 16b. But component 16b only 
supports parallel interfaces so the data communication Will 
need to be converted back into a form that can be received 
and understood by the parallel interface of component 16b. 
Even if component 16a needs to communicate With back 
plane 14 or any other serial interface device 18 such as 
routing or sWitching devices, the data communication needs 
to be converted from a parallel interface to a serial interface. 

[0024] In order to reduce the number of layers on back 
plane 14 and thereby reduce the complexity and cost of 
backplane 14, computer netWork 10 utiliZes interface mod 
ule 12 for interfacing components having disparate physical 
interfaces and for converting parallel interfaces to serial 
interfaces and vice versa. Interface module 12 alloWs com 
ponents 16 to communicate With backplane 14 and serial 
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interface device 18 as Well as each other using backplane 14 
When components 16, backplane 14, and serial interface 
device 18 have disparate physical interfaces. 

[0025] For instance, component 16a needs to communi 
cate With component 16b. Component 16a supports PL3 as 
its physical interface While component 16b supports SPI as 
its physical interface. Component 16a interfaces With inter 
face module 12 using the PL3 physical interface. Interface 
module 12 receives the data communication from the PL3 
physical interface and converts the data communication so 
that the data communication may be received and under 
stood by the serial interface of backplane 14. 

[0026] Backplane 14 then needs to send the data commu 
nication to component 16b. Since component 16b supports 
SPI as its physical interface and backplane 14 supports serial 
interfaces, backplane 14 transmits the data communication 
to interface module 12 Whereby interface module 12 con 
verts the serial data communication from backplane 14 into 
a parallel data communication that is compatible With the 
SPI physical interface of component 16b. Once converted 
from serial to parallel, interface module 12 transmits the data 
communication to component 16b via the SPI physical 
interface of component 16b. If component 16b needs to 
communicate With backplane 14 or serial interface device 
18, then interface module 12 converts the data communica 
tion coming for the SPI physical interface of component 16b 
to a serial data format so that the data communication may 
be understood by either backplane 14 or serial interface 
device 18. 

[0027] Referring noW to FIG. 2, a block diagram depicts 
computer netWork 10 shoWing interface module 12 in 
greater detail. Interface module 12 includes tWo physical 
modules 20a and 20b, eight queues 21a-21h, conversion 
module 22, four serial interfaces 24a-24a', management 
module 26, and control module 28. Interface module 12 may 
also include con?guration bus 32 Which interfaces via a PCI 
bus to host processor 33 for computer netWork 10 and local 
bus 34 Which provide an interface With components 16. In 
alternate embodiments, there may be more or less than tWo 
physical modules 20, more or less than eight queues 21, and 
more or less than four serial interfaces 24. 

[0028] Physical modules 20 may be ?eld programmable or 
reprogrammable devices such as ?eld programmable gate 
arrays that may be con?gured for a Wide variety of appli 
cations in the ?eld after manufacture or may be ?Xed 
programmable devices that are not reprogrammable such as 
an ASIC. With regard to interface module 12, physical 
modules 20 are programmed to interface With a variety of 
different types of physical interfaces such as PL3, PL4, SPI, 
and XMII. Con?guration bus 32 may program or reprogram 
physical modules 20 to interface With particular types of 
physical interfaces. Because physical modules 20 can inter 
face With a variety of different physical interfaces, physical 
modules 20 have the ability to interface With different 
components 16. 

[0029] Conversion module 22 is a serialiZer/deserialiZer 
(“SERDES”) integrated circuit such as a ?Xed program 
mable device such as an ASIC or a ?eld programmable or 
reprogrammable device such as a FPGA designed to serial 
iZe and deserialiZe or paralleliZe data transmissions. Serial 
iZing data involves changing a data transmission from a 
parallel transmission to a serial transmission While deseri 
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aliZing data involves changing a serial data transmission to 
a parallel data transmission. Conversion module 22 has both 
a parallel interface and a serial interface so that conversion 
module 22 may transmit and receive both serial and parallel 
data transmissions. Conversion module 22 alloWs for fully 
integrated, high speed bidirectional data transmissions 
betWeen components 16 and backplane 14. Conversion 
module 22 is further operable to perform framing on the 
serial interfaces thereby alloWing for an interface With 
disparate types of serial interfaces including the high speed 
serial interfaces of backplane 14 and the serial interfaces of 
serial interface device 18. Conversion module 22 may 
interface With different types of serial interfaces and con 
?guration bus 32 may program and reprogram conversion 
module 22 to interface With particular types of serial inter 
faces. 

[0030] In operation, interface module 12 alloWs for com 
ponents 16 having disparate physical interfaces to commu 
nicate With each other and backplane 14. For example, 
component 16b having a SPI physical interface needs to 
communicate With component 16a having a PL3 physical 
interface. To accomplish this, component 16b interfaces 
With interface module 12 via physical module 20b. Since 
physical module 20b is programmable to interface With a 
variety of different types of physical interfaces, physical 
module 20b is programmed to interface With a SPI physical 
interface. Physical module 20b receives the data transmis 
sion through the SPI physical interface from component 16b 
and transfers the data to queues 21 for synchroniZation of the 
data and short term storage of the data until conversion 
module 22 is ready to receive the data. 

[0031] Queues 21 are bi-directional ?rst in, ?rst out 
(“FIFO”) queues Where the ?rst piece of data to enter the 
queues is the ?rst piece of data to eXit the queues. Queues 
21 alloW interface module 12 to better process the How of 
data and eliminate bottlenecks betWeen components 16 and 
backplane 14 and provide a buffer interface betWeen back 
plane 14 and conversion module 22 and components 16. 
Queues 21 free conversion module 22 and backplane 14 
from continual interrupts from components 16 and compo 
nents 16 from continual interrupts from conversion module 
22 thereby alloWing for more ef?cient operation of back 
plane 14, conversion module 22, and components 16. FIFO 
queues processes data so that the oldest data is processed 
neXt and may be dual-port memory units With built-in read 
and Write addressing that unloads data in the same order as 
the data is Written in. 

[0032] Management module 26 controls the operation of 
queues 21, hoW queues 21 order the data, and the route of the 
data through interface module 12. When physical module 
20b receives the data from component 16b, management 
module 26 determines Which queue 21a-21h the data goes 
into based on the ?nal destination of the data and What other 
data is currently being processed through interface module 
12 and speci?cally queues 21. If there is a backlog at 
conversion module 22 or backplane 14, then management 
module 26 directs the data into one of the queues 21 until 
conversion module 22 or backplane 14 is ready to receive 
the data. 

[0033] Management module 26 utiliZes local bus 34 and 
control module 28 to gather information regarding compo 
nents 16 and the status of the conversion of the data betWeen 
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components 16 and backplane 14. Local bus 34 interfaces 
With components 16 and provides control information such 
as clear to send signals to management module 26. Control 
module 28 may include a MDIO (Management Data Input/ 
Output) port Which is a bi-directional port used for control 
and gathering status information from components 16 and 
backplane 14 and a MDC (Management Data Clock) Which 
is a clock used for transferring data via the MDIO port. 
Control module 28 may also include an I2C (Inter-IC) bus 
that is a bi-directional tWo-Wire serial bus that provides a 
communication link betWeen backplane 14 and management 
module 26 and may also be used as a control and diagnostic 
bus. Control module 28 interfaces With backplane 14 and 
management module 26 to enable management module 26 to 
receive information regarding components 16, backplane 
14, the status of the conversion of data, and the status of the 
operation of interface module 12. Control module 28 
receives information regarding components 16 from man 
agement module 26 Where management module 26 receives 
component 16 information from the control information 
provided by local bus 34. 

[0034] Continuing With the eXample of component 16b 
transmitting data to component 16a, from the information 
provided by control module 28 to management module 26, 
management module 26 determines Which queues 21 the 
data from physical module 20b shall go into. When conver 
sion module 22 is ready to receive the data, queue 21 
releases the data to the parallel interface of conversion 
module 22. Since the data is a parallel format and backplane 
14 can only receive data in a serial format, conversion 
module 22 converts or serialiZes the data from a parallel 
format to a serial format. Once the data is serialiZed, the data 
eXits conversion module 22 through the serial interface of 
conversion module 22 and ?oWs to one of the serial inter 
faces 24. 

[0035] The ultimate destination of the data determines 
Which serial interface 24 the data passes through. If the 
data’s ?nal destination is backplane 14 or if the data must 
travel through backplane 14 and return to a different com 
ponent 16 then the data passes through serial interfaces 24b, 
24c, or 24d since these three serial interfaces 24 interface 
With backplane serial interfaces 38a, 38b, and 38c. If the 
data is not going through backplane 14 but instead to serial 
interface device 18, then the data passes through serial 
interface 24a Which does not interface With backplane 14 but 
instead interfaces With serial interface device 18. Conver 
sion module 22 also determines the type of serial interface 
needed to interface With either backplane 14 or serial inter 
face device 18. 

[0036] In the eXample of component 16b communicating 
With component 16a, the data needs to pass through serial 
interface 24b, 24c, or 24d since the ultimate destination of 
the data is component 16a. For instance, conversion module 
22 transfers the serialiZed data to serial interface 24b Which 
interfaces With backplane serial interface 38a. Since the data 
needs to end up at component 16a, the data must travel from 
backplane 14 back through interface module 12 (including 
physical module 20a) and to component 16a. But the 
serialiZed data must be deserialiZed or paralleliZed so that 
the PL3 physical interface of component 16a can receive 
and understand the data via the PL3 physical interface of 
component 16a. 
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[0037] Backplane 14 may use any of backplane serial 
interfaces 38 to transfer the serialized data to conversion 
module 22. For instance, backplane 14 may transfer the data 
from backplane serial interface 38b to serial interface 24c to 
the serial interface of conversion module 22. Conversion 
module 22 converts or deserialiZes the data so that it is in a 
parallel format and the data leaves conversion module 22 via 
the parallel interface of conversion module 22. Since the 
data must go to physical module 20a and component 16a, 
the data ?oWs from conversion module 22 to one of queues 
21a-21a' since only queues 21a, 21b, 21c, and 21d interface 
With physical module 20a. When physical module 20a and 
component 16a are ready to receive the deserialiZed data 
from queues 21, management module 26 instructs queues 21 
to release the deserialiZed data in the order the deserialiZed 
data Was received to physical module 20a. Physical module 
20a then transfers the deserialiZed data to component 16a 
via the PL3 physical interface and the communication from 
component 16b to component 16a is complete. 

[0038] One advantage of interface module 12 is that 
interface module 12 reduces the complexity and expense of 
backplane 14. Since the physical interface conversion occurs 
Within interface module 12 instead of backplane 14, the 
number of layers required in backplane 14 decreases. The 
decrease in the number of layers alloWs backplane 14 to be 
less complex and less expensive to produce because there 
are not as many layers to manufacture. In addition, because 
there are feWer layers, the fault tolerance of backplane 14 
increases because there are less layers for an error or failure 
to occur. 

[0039] Interface module 12 also increases the line and 
interface redundancy of backplane 14 and computer netWork 
10. Since interface module 12 has multiple serial interfaces 
24, if one serial interface 24 experiences an error, the data 
may still be transferred to backplane 14 via another serial 
interface 24 alloWing the data communication to continue 
Without tying up any backplane serial interfaces 38 With 
protection lines. Instead of establishing serial interface 24b 
and backplane serial interface 38a as a redundant or pro 
tection path, interface module 12 and management control 
ler 26 can determine the best and most efficient path for the 
data based on the current operation of computer netWork 10 
When the data is leaving either conversion module 22 or 
backplane 14. In addition, if interface module 12 experi 
ences an error and needs to be replaced, only interface 
module 12 and not backplane 14 must be replaced Which 
saves time and money and results in less doWntime for 
computer netWork 10. 

[0040] Although the present invention has been described 
in detail With respect to a computer netWork, in alternate 
embodiments interface module 12 may also be utiliZed in a 
computer system such as a desktop computer, server, or any 
other appropriate computer system to provide disparate 
physical interface conversion. 

[0041] Although the present invention has been described 
in detail, it should be understood that various changes, 
substitutions and alterations can be made hereto Without 
departing from the spirit and scope of the invention as 
de?ned by the appending claims. 

Jul. 3, 2003 

What is claimed is: 
1. An interface module comprising: 

one or more serial interfaces; 

one or more physical modules operable to interface With 
one or more components having disparate physical 
interfaces; 

a conversion module associated With the serial interfaces 
and the physical interfaces, the conversion module 
operable to convert data transmitted betWeen the serial 
interfaces and the physical modules; and 

a plurality of queues associated With the physical modules 
and the conversion module, the queues operable to 
order the transmission of the data betWeen the physical 
modules and the serial interfaces. 

2. The interface module of claim 1 Wherein the serial 
interfaces comprise disparate serial interfaces. 

3. The interface module of claim 1 Wherein the queues are 
further operable to provide short term storage for the data 
transmitted betWeen the physical modules and the serial 
interfaces. 

4. The interface module of claim 1 Wherein the queues are 
further operable to synchroniZe the data transmitted betWeen 
the physical modules and the serial interfaces. 

5. The interface module of claim 1 Wherein the queues 
comprise ?rst in, ?rst out storage medium. 

6. The interface module of claim 1 further comprising a 
management module associated With the queues, the man 
agement module operable to control the operation of the 
queues and hoW the queues order the transmission of the 
data betWeen the physical modules and the serial interfaces. 

7. The interface module of claim 6 Wherein the manage 
ment module is further operable to determine the route of the 
data transmitted betWeen the physical modules and the serial 
interfaces. 

8. The interface module of claim 6 further comprising a 
control module associated With the management module, the 
control module operable to communicate to the management 
module information regarding the conversion of the data 
transmitted betWeen the physical modules and the serial 
interfaces. 

9. The interface module of claim 1 Wherein the physical 
module comprises a ?eld programmable device. 

10. The interface module of claim 9 Wherein the ?eld 
programmable device comprises a ?eld programmable gate 
array. 

11. The interface module of claim 1 Wherein the physical 
module comprises a ?xed programmable device. 

12. The interface module of claim 11 Wherein the ?xed 
programmable device comprises an application speci?c inte 
grated circuit. 

13. The interface module of claim 1 Wherein the physical 
modules are operable to interface With more than one type 
of physical interface. 

14. The interface module of claim 1 Wherein the conver 
sion module is operable to interface With more than one type 
of serial interface. 

15. The interface module of claim 1 Wherein the conver 
sion module comprises a ?eld programmable device. 

16. The interface module of claim 15 Wherein the ?eld 
programmable device comprises a ?eld programmable gate 
array. 

17. The interface module of claim 1 Wherein the conver 
sion module comprises a ?xed programmable device. 
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18. The interface module of claim 17 Wherein the ?xed 
programmable device comprises an application speci?c inte 
grated circuit. 

19. The interface module of claim 1 Wherein the conver 
sion module deserialiZes the data transmitted from the serial 
interfaces to the physical modules. 

20. The interface module of claim 1 Wherein the conver 
sion module serialiZes the data transmitted from the physical 
modules to the serial interfaces. 

21. The interface module of claim 1 Wherein the serial 
interfaces are operable to interface With one or more serial 
interface devices having disparate serial interfaces. 

22. The interface module of claim 21 Wherein one of the 
serial interface devices comprises a backplane having a 
plurality of serial interfaces. 

23. The interface module of claim 1 Wherein the compo 
nents that the physical modules interface With have parallel 
interfaces. 

24. The interface module of claim 1 further comprising a 
con?guration bus associated With the physical modules, the 
con?guration bus operable to program the physical modules 
to interface With a particular type of physical interface. 

25. The interface module of claim 24 Wherein the con 
?guration bus is further operable to program the conversion 
module to interface With a particular type of serial interface. 

26. A method for disparate physical interface conversion, 
the method comprising: 

interfacing With one or more serial interfaces; 

interfacing With one or more components having disparate 
physical interfaces; 

ordering in a plurality of queues data transmitted betWeen 
the components and the serial interfaces; and 

converting the data transmitted betWeen the components 
and the serial interfaces from one type of physical 
interface to another type of physical interface. 

27. The method of claim 26 Wherein interfacing With one 
or more serial interfaces comprises interfacing With a back 
plane having a plurality of serial interfaces. 

28. The method of claim 26 Wherein ordering the data 
transmitted betWeen the components and the serial interfaces 
comprises ordering the data so that the data ?rst received in 
the queue is the ?rst data to eXit the queue. 

29. The method of claim 26 further comprising: 

providing short term storage of the data Within the queues; 
and 

ordering the data Within the queues. 
30. The method of claim 26 Wherein converting the data 

transmitted betWeen the components and the serial interfaces 
comprises deserialiZing the data transmitted from the serial 
interfaces to the components. 

31. The method of claim 26 Wherein converting the data 
transmitted betWeen the components and the serial interfaces 
comprises serialiZing the data transmitted from the compo 
nents to the serial interfaces. 

32. The method of claim 26 Wherein one of the compo 
nents having disparate physical interfaces comprises a com 
ponent having a parallel interface. 

33. The method of claim 26 further comprising commu 
nicating information regarding the components and infor 
mation regarding the conversion of the data transmitted 
betWeen the components and the serial interfaces. 
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34. The method of claim 33 further comprising control 
ling the operation of the queues based on the information 
regarding the components and the information regarding the 
conversion of the data. 

35. The method of claim 26 further comprising determin 
ing the route of the data transmitted betWeen the components 
and the serial interfaces. 

36. The method of claim 26 Wherein interfacing With one 
or more serial interfaces comprises interfacing With more 
than one type of serial interface. 

37. The method of claim 26 Wherein interfacing With one 
or more components having disparate physical interfaces 
comprises programming one or more physical modules to 
interface With the components Where the components have 
a particular type of physical interface. 

38. The method of claim 26 Wherein interfacing With one 
or more serial interfaces comprises programming a conver 
sion module to interface With a particular type of serial 
interface. 

39. Asystem for interfacing disparate physical interfaces, 
the system comprising: 

a backplane having one or more backplane serial inter 
faces; 

one or more serial interfaces associated With the back 
plane, the serial interfaces operable to interface With the 
backplane serial interfaces; 

one or more physical modules associated With the back 
plane, the physical modules operable to interface With 
one or more components having disparate physical 
interfaces; 

a conversion module associated With the backplane, the 
conversion module operable to convert data transmitted 
betWeen the backplane and the components; and 

a management module associated With the backplane and 
the physical modules, the management module oper 
able to control the transmission of the data betWeen the 
backplane and the components using a plurality of 
queues. 

40. The system of claim 39 Wherein one of the compo 
nents comprises a network processor. 

41. The system of claim 39 Wherein one of the compo 
nents comprises an application speci?c integrated circuit. 

42. The system of claim 39 Wherein one of the compo 
nents comprises a ?eld programmable gate array. 

43. The system of claim 39 Wherein one of the compo 
nents comprises a microprocessor. 

44. The system of claim 39 Wherein one of the compo 
nents comprises a digital signal processor. 

45. The system of claim 39 Wherein the queues are 
operable to provide short term storage and synchroniZation 
for the data transmitted betWeen the backplane and the 
components. 

46. The system of claim 39 Wherein the physical inter 
faces for the components having disparate physical inter 
faces comprise parallel interfaces. 

47. The system of claim 39 Wherein the conversion 
module is further operable to: 

deserialiZe the data transmitted from the backplane to the 
components; and 

serialiZe the data transmitted from the components to the 
backplane. 

48. The system of claim 39 Wherein tWo or more of the 
components having disparate physical interfaces communi 
cate With each other utiliZing the backplane. 

* * * * * 


